The Japanese cedar, Cryptomeria japonica D. DON. (Taxodiaceae) is a widely distributed conifer called sugi in Japanese. This wood is the most popular building material for Japanese housing. Although many cedar cores are reddish brown, about 20% are black, as a result of genetic factors, physical damage, infection of fungus, etc., and are called kurojin in Japanese. Chemical research on the terpene components of cedar cores is limited to the reddish brown ones. [1] [2] [3] [4] [5] [6] [7] [8] [9] This prompted us to examined the terpene constituents of black heartwood.
cubenol (9) , 15) epi-cubenol (10), 16, 17) cubebol (11) , 16, 17) epicubebol (12) , 18) gleenol (13) , 19) b-elemol (14), 20) cryptomerione (15), 21) 7 (14) ,10-bisaboladien-1-ol-4-one (16), 22) 2,7(14),10-bisabolatrien-1-ol-4-one (17) , 23) 7 (14) ,10-bisaboladien-1,4-diol (18) , 24) cryptomeridiol (19) , 25) sandracopimaradiene (20) , 26) sandaracopimarinal (21), 27) sandaracopimarinol (22) , 28) sandaracopimaric acid (23), 29) 8 [14] ,15-pimaradiene-3-ol (24), 30) 18-nor-8 [14] ,15-isopimaradien-4-ol (25) , 31) sandaracopimarinol acetate (26) , 31) 16-phyllocladanol (27) , 32) 7,13-abietadiene (28), 33) abietatriene (29), 34) ferruginol (30) , 35) 6,7-dehydroferruginol (31), 36) sugiol (32), 37) hinokiol (33), 37) 19-hydroxyferruginol (34) 3) 6,7-secoferruginol-6,7-dial (35) , 38) sequirin C (36), 39) sugiresinol (37), 39) agatharesinol (38) , 39) and 4-hydroxybenzaldehyde (39) . Compounds 4-38 were identified by comparison with published data. 1 Ϫ1 in the IR spectrum and the l max at 290, 231, and 213 nm in the UV spectra suggested the presence of a hydroxyl group and an aromatic ring. Its 1 H-NMR spectrum had signals for six angular methyl groups, two isopropyl groups, and one methoxy group. Signals were also observed for protons geminal to adjacent oxygen atoms at d 3.98 (H-7) and 4.91 (H-6); an ABX system of two vinyl protons at d 6.53 (H-6Ј) and 5.90 (H-7Ј) and a methine proton at d 2.17 (H-5Ј); signals for four aromatic protons at d 6.88 (H-11), 6.94 (H-14), 7.04 (H-11Ј), and 7.26 (H-14Ј); and a signal for a phenolic hydroxyl proton at d 4.77 (H-12). Those NMR data suggested that one-half (constituent monomer-1) of the molecule is related to 6,7-dehydroferruginol (31) 36) and the other (constituent monomer-1) related to 6a,7a-dihydroxyferruginol.
9) The gross structure of 2 was determined by analysis of NMR data including HMBC and ROESY experiments, and by referring to the NMR data for compound 31 and 6a,7a-dihydroxyferruginol. An HMBC experiment revealed long-range couplings from H-6 at d C 78.3 to C-4, -5, -7, and -8; from H-7 at d C 81.8 to C-6, -8, and -9; from HO-12 at d C 153.0 to C-11, -12, and -13, indicating that the positions at C-6, C-7, and C-12 were oxygenated. Longrange couplings were also observed from H-7 to the methoxy carbon and from the methoxy group to C-7, indicating the methoxy group to be at C-7. Furthermore, the HMBC spectrum showed long-range coupling from H-6 to C-12Ј, establishing the connectivity between the 6,7-dihydroxyferruginol and 6,7-dehydroferruginol. The stereochemistry of C-6 and C-7 were determined based on NOESY experiments and coupling constants. The a-O function at C-6 could be assigned from the NOEs between H-6/H-19 and -20 and the large J H5-H6 coupling constant (Jϭ8.5 Hz). The singlet proton signal at d 3.98 (H-7) revealed the a-configuration of the Ofunction. Thus the structure of sugikurojin B was established as to be 2. Compound 2 was also detected in the hexane extract of C. japonica by HPLC. Therefore it is not a by-product in the methanol extraction. C no. 13 -(4ba ,8ab ,8ba ,9ab ,13ba ,17ab ,17bb ,18ab ) 10) However, the assignments of C-4, -6, -7 and -18 in the literature are incorrect. Here we reported the complete NMR data of formosaninol on the basis of 2D-NMR.
Experimental
General Experimental Procedures Optical rotations were recorded on a JASCO DIP-140 digital polarimeter. IR spectra were measured on a JASCO FT/IR-5300 instrument. UV spectra were recorded with a Shimadzu UV-6000 spectrophotometer. NMR spectra were recorded on a Varian UNITY 600 spectrometer in CDCl 3 solution using tetramethylsilane (TMS) as an internal standard. NMR experiments included 1 H-1 H COSY, HMQC, HMBC, and ROESY. Coupling constants (J values) are given in Hertz (Hz). HR-EI-MS was measured on a JEOL JMS-PX303 mass spectrometer. Kieselgel 60 (230-400 mesh, Merck) was used for column chromatography, and silica gel 60F-254 (Merck) for TLC. HPLC was carried out on a JASCO-PU 1580 instrument using a COSUMOSIL C18 P-MS (4.6ϫ150, 20ϫ250 mm) column.
Plant Material The black heartwood of C. japonica trees aged 70 to 80 years from Kaifu, Tokushima, was collected in October 2000. The voucher specimen (3001) is deposited in the Herbarium of the Department of Pharmacognosy, Tokushima Bunri University, Tokushima, Japan.
Extraction and Isolation The chips (3.92 kg) of C. japonica heartwood were exhaustively extracted with MeOH at room temperature for 4 weeks. The methanol extract was evaporated under a vacuum to yield a brown residue (296 g) that was partitioned between H 2 O and EtOAc. Repeated separation of the aliquot (120 g) of the EtOAc-soluble portion (240 g) by chromatography over ordinary-phase silica gel (using increasing concentration of diisopropyl ether in hexane as eluent) and reverse-phase HPLC (70-90% MeOH) furnished sugikurojins A (1, 9 mg), B (2, 60 mg), and C (3, 10 mg), formosaninol (4, 9 mg), a-muurolene (5, 20 mg), d-cadinene (6, 25 mg), calamenene (7, 20 mg), T-cadinol (8, 8 mg) , cubenol (9, 31 mg), epi-cubenol (10, 70 mg), cubebol (11, 50 mg), epi-cubebol (12, 11 mg), gleenol (13, 6.5 mg), b-elemol (14, 11 mg), cryptomerione (15, 
